There are many usages for the Web services in the World Wide Web. For creating new services we can compose other developed services in the way we want to use them. The large amount of Web services make composing of services a time consuming and impossible job. So to compose services some automated and semi-automated ways were developed. One of these ways is semantic Web services (SWS). In this paper we propose a method based on data mining techniques on Web services to find the best composition among possible compositions to improve quality and performance of Web service composition. Association rules, Classification and clustering are used as data mining approach to improve performance of the Web Service Composition
INTRODUCTION
Nowadays Web is mentioned as the most popular media allover the world. The growth of Web services amount in the world make them as important part of Web. Web services are the last generation of Service Oriented Architecture
RELATED WORKS
Noticeable efforts have been made in order to apply data mining techniques on Web services and also to compose Web services. In this section some of these approaches are reviewed as related works to our paper. Two important categories are found in these related efforts. First efforts which are related to composition of Web services and the second category is about data mining approaches which are applied on Web services.
Web Service Composition
As introduced, Web service composition is important in the WWW. Many related works are done in this area. From these related works we can classify Web service composition in two main classes: dynamic and static. Semantic Web service composition is an automated approach which is dynamic. Now in this sub-section we briefly introduce related works in the Web service composition. Gómez-Pérez and González-Cabero developed a framework for Design and Composition of Semantic Web [3] . Majithia et al used semantic Web services to automate composition of Web services. Their framework has three main features which distinguish it from other work in this area [4] . Arpinar et al presented techniques for (semi) automatically composing Web Services into Web Processes by using their ontological descriptions and relationships to other services [5] . Charif and Sabouret made an Overview of Semantic Web Services Composition Approaches. They discuss existing techniques and their limitations with regards to semantic Web service compositions [6] . Sirin et al have developed a prototype that guides a user in the dynamic composition of Web services. Their semi-automatic process includes presenting matching services to the user at each step of a composition, filtering the possibilities by using semantic descriptions of the services [7] . Zhang et al describes the Interface-Matching Automatic Composition technique that aims for generation of complex Web Services automatically [8] . Medjahed et al proposed an ontology-based framework for the automatic composition of Web services. They presented a technique to generate composite services from high-level declarative descriptions [9] . Rao and Su gave an overview of recent research efforts of automatic Web service composition both from the workflow and AI planning research [10] . Sirin used AI planning techniques to compose semantic Web Services [11] . These related works illustrate that, current approaches to compose Web services is based on semantic technology an automatic composition.
Data Mining and Web Service
Many efforts used data mining techniques on Web service. In this sub-section we some of these applications are introduced. Cardoso used data mining techniques to manage workflow Quality of Service (QoS) which are created by Web services his project apply mining to predict QoS of workflow [12] . Gombotz and Dustdar used Web Services Interaction Mining (WSIM) for workflow minig based on Web service log [13, 14] also Gombotz et al used Web Services Interaction Mining Architecture for e-commerce applications analysis [15] . Rouached et al described a novel way of applying process mining techniques to Web services logs in order to enable Web service intelligence [16] . Jafari and Abolhasani introduced Web Service Usage Mining for Executable Sequences and proposed an efficient algorithm for mining sequential patterns [17] . Serra da Cruz applied mining for Bioinformatics Web Services [18] . Liang et al used data mining for Web service composition. They introduced service constraints processing for service mining [19] . Some works used Web services for doing data mining like [20] and [21] .
WEB SERVICES COMPOSITIONS PERFOMANCE
In this section Web service composition and related information about performance can be found.
Composition of a Web Services: There are two types of service composition: static and dynamic. In a static composition, the services to be composed are chosen at design time, while in a dynamic composition, they are chosen at runtime. Both types of composition involve searching for Web services. Process composition involves three phases [22] : planning, definition and implementation.
Performance of a Composed Web Service: A composed process should be efficient in terms of its service time, its ability to handle higher loads. For static compositions, as the services in the process are bound at the design time, the designer can search for services that have operational metrics (such as service time, load capacity, cost, and reliability) satisfying the requirements of the problem being solved. The operational metrics of services can be described using a suitable Quality of Service (QoS) model [23] . For dynamic compositions, the actual efficiency of a dynamically composed process can not be determined until it is invoked. In both static and dynamic compositions, the performance data from the executed process could be analyzed to provide feedback on the efficiency of the composed services. 
Performed by gradually loading each Web service involved in the process, and then measure their invocation times. We must notice that after a certain load point, the performance of the Web service will start degrading • Process Execution Monitoring: Monitoring the total number of Web service invocations present at a host will help in analyzing the process In addition to performance features quality of service QoS can be mentioned as an important measure for Web Service Composition. These factors are extracted from [25] . These factors are Reliability, Accessibility, Integrity and Resource.
WEB SERVICE LOGGING
In this section we will introduce some possible Web service logging levels and their differences and finally we will select the best approach for our purpose. After selecting the best level we should add some more data to this logging level and make some optimization according to our mining purposes. It contains IP address, a timestamp, the request line, the HTTP code returned by the server, i.e., 200 for OK, the size of the returned resource, and the UserAgent, i.e., Axis/1.1. Such log records are useful for tracking of the service consumer, determining which service is called how often (but not which operation of the service), or analyzing service failure rates.
Level 2: Logging of complete HTTP requests and responses
In addition to the level 1 (Web server logging), this level has an HTTP listener to record traffic directed to a given port. In this case we can log all the HTTP request and response traffic which involve SOAP messages. For this logging format we can use an existing open-source HTTP listener is Apache TCP Tunnel/Monitor.
Level 3: Logging at WS container level
In this level of logging, flexibility is added to log. By using configuration we can ignore HTTP request which are not related to Web services. SOAP intermediaries can be used in this level.
Level 4: Logging client activity
In level 1 through level 3, log contains data about server side, but in the case of composition Web services may be run in many hosts. Logging in level 4 solve this problem by using client side log, in this situation we can log additionally services which are executed in the client side log.
Level 5: Providing for process information:
Some useful information about the process which is done by semantic Web service composition must be logged to have better data mining on this log. This information may be taken from SOAP header. Data about the process identification and its interaction must be logged. Table 1 makes an overview of these five levels of logging and the opportunities they make for data mining [13, 15] .
In addition to these above five levels we need some more data about the result type and service's input and output parameters and their values and the type of ontology and its name which the semantic Web services are annotated by, in the Web service log in order to improve performance of semantic Web service compositions. The log that we need for our data mining process should have fields which are described in table 2.
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WEB SERVICE LOG MINING
Whenever our log structure is completed, we can do our mining strategies to improve performance of semantic Web service composition.
Data Mining Techniques
There are many data mining approaches and algorithms that can be used. But in this paper we have used the following techniques.
Classification: Classification refers to the task of analyzing a set of preclassified data objects to learn a model (or a function) that can be used to classify an unseen data object into one of several predefined classes. The goal of classification is to build a concise model of the distribution of the dependent attribute in terms of the predictor attributes. The resulting model is used to assign values to a database in which the values of the predictor attributes are known but the value of the dependent attribute is unknown. Classification has a wide range of applications, including scientific experiments, medical diagnosis, fraud detection, credit approval, and target marketing [26] . Associations: associations are useful methods to describe relations among inputs and outputs attributes of Web services and Web service usage.
Association Rule Mining is concerned with how items in a transactional database are grouped together. It is commonly known as market basket analysis, because it can be likened to the analysis of items that are frequently put together in a basket by shoppers in a market. From a statistical point of view, it is a semiautomatic technique to discover correlations among a set of variables [27] .
In addition, its concepts have also been integrated into other mining tasks, such as Web usage mining [28] , clustering [29] , outlier detection [30] , and classification [31] , for improved efficiency and effectiveness.
Clustering: Clustering is the process of grouping a collection of objects (usually represented as points in a multidimensional space) into classes of similar objects. It is a set of methodologies for automatic classification of a collection of patterns into clusters based on similarity. Intuitively, patterns within the same cluster are more similar to each other than patterns belonging to a different cluster. It is important to understand the difference between clustering (unsupervised classification) and supervised classification [32] .
416
Improving Semantic Web Services Composition Performance, Using Data Mining Techniques Figure 1 . System Framework.
Improving Performance Using Association Rule Mining Techniques
Now we want to show these methods influences on improving semantic Web services composition by using Web service log. Finally we can have knowledge Repository which is based on mining techniques applied to Web service Log which includes rules extracted by association rule mining techniques and algorithm. In this case we are going to find rules from log. These rules can describe the most useful Web services and their compositions based on user behaviors and processes.
We have chosen Apriori [33] algorithm for association rule mining. The result of algorithm is a set of Web services which are related to each other and used and composed mostly based on a thresholds that we call them Min-Sup (Minimum Support) and Min-Conf (Minimum Confidence) in our algorithm According to the result of association rule mining we can have a knowledge repository which includes rules. These rules can help us to know which services are most related and integrated and have the best performance in compositions and work flow process. Based on cases and invoked services we can recommend services which have the best performances, quality and usage among the available services.
By these rules we can also improve hit ratio, in this case we know which services will be used after the requested services and we can make them available or if they are not available we can replace them with another services. So we can save the invocation time and decrease the monitoring time.
Improving Performance Using Classification Techniques
Classification can help us to enrich our knowledge repository. By creating a decision tree from a supervised mining approach we extract rules. These rules can be added to the knowledge repository to improve Web composition performance.
In the situation of supervised learning we should have pre-defined classes. In our log structure some fields have predefined values like Invoker_Type, SDF, WS_Reliability, WS_Integrity. Some other fields like Ont_Domain may have predefined classes. We can use some predefined categories for domains to assign ontology to the specific domain.
After selecting fields classification process will be begun. To decrease outliers our data in the log must be normalized. Creation of decision tree will lead us to new rules. The next process is filtering these rules. Some of the rules are not suitable for our knowledge repository (KR). The filtered rules will be added to KR and will helps users to find the most related and services and also the best ones from QoS and Performance perspective.
Improving Performance Using Clustering Techniques
Clustering is an unsupervised method which can also be mentioned an enrichment factor for the KR. For the log items which do not have predefined value, this approach can be applied.
Several algorithms can be used for clustering like k-means, k-medoids and etc. we have selected k-means [34] for clustering process. This algorithm will define K cluster from n objects where K<n. base on the similarities of the objects to each others they will be categorized in K clusters. This can be applied in a multi-dimensional environment. The dimensions in our approach can be found from log fields. An important factor to find suitable rules is selecting an appropriate value for K. by creating clusters we can have supportive rules for decision making in selecting suitable Web services for composition.
EXPERIMENTAL RESULTS
In the previous section the proposed approach is introduced. To examine the introduced approach performance we should have a data set of We service and
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Improving Semantic Web Services Composition Performance, Using Data Mining Techniques a log which is created based on our log structure. Lack of well developed semantic Web service data set forced us to generate a data set. An approach which is introduced in [35] is used for generating data set and creating test bed. The generated services are stored in a DBMS in a way which can be found in [36] . Based on these services, a program is developed to fill the log which is used for data mining. WEKA tools for data mining are used to do retrieve rules by using association, classification and clustering algorithms.
The experimental results show that the introduced approach has an effective role in the semantic Web service composition performance. Figure 2 illustrates the effect of data mining approaches in the time which is used to find the correct compositions. In each step the number of services is increased. The horizontal axis includes the number of services and the vertical one includes time in milliseconds.
Figure 2. proposed approach's effects on time
The other factors can be measured to examine the proposed approach. Figure 3 shows how accuracy and quality can be affected by using the proposed approach. The vertical axis illustrates the average of accuracy and quality of compositions. Theses charts show that the data mining techniques can improve the performance of semantic Web service composition. Other techniques can be used to complete this approach. All the results which are mentioned in these charts are gathered by the queries applied to the generated data set.
CONCLUSIONS
Composing Web services is important to create new services from existing ones. This can be done dynamically. Semantic Web service is a way to compose Web services automatically. Automatic composition does not mean the best quality and performance of composition. Finding the best composition needs something more. In this paper we create a log structure. Based on this log and its parameters we have applied data mining techniques to improve Web services compositions performance. In order to improve performance we used association rules, classification and Clustering to make knowledge repository. The knowledge Repository will help us to predict the best composition based on users behaviors and processes.
As future works we are going to develop a prototype system in medical domain to improve performance of semantic Web service compositions. Developing an expert or recommender system which used other intelligent and mining approaches can be done in this domain.
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